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FOLDABLE FILTER FRAME 

FIELD OF THE INVENTION 
[0001] This invention pertains to air filters used in heating and air conditioning systems. 

BACKGROUND OF THE INVENTION 
[0002] Forced air heating and air conditioning systems commonly include an air filter to 
remove particulates and other impurities from the circulating air. These air filters generally 
consist of a filter media (e.g., a fibrous mat or porous foam) that is held within a frame. The 
frame provides the air filter with mechanical strength and rigidity so as to facilitate 
mounting of the air filter in the air handling equipment. Frequently, these air filters must be 
replaced on a periodic basis. Alternatively, the air filters can be designed to be washable. 
[0003] Unfortunately, the air filters that are commercially available for use in heating 
and air conditioning systems have a number of shortcomings. For example, the air filters 
are relatively expensive to transport and store because they are quite bulky despite their 
lightweight construction. This problem has been alleviated somewhat by filters having 
frames that are designed to nest in another filter thereby allowing more filters to be stored in 
a given shipping container. However, even with nestable filter designs, the transport and 
storage of the filters remains a significant cost issue. Moreover, nestable filter designs, as is 
the case with many conventional filter designs, tend to be expensive to manufacture, 
awkward to assemble and somewhat flimsy. 



BRIEF SUMMARY OF THE INVENTION 
[0004] A foldable filter frame is provided. The filter frame includes a filter media panel 
and a rectangular support frame surrounding the filter media panel. The support frame 
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included four edge elements. Each edge element has a double-walled construction and is 
foldable into a position in which a first leg of the respective edge element is generally 
perpendicular to a second leg of the edge element. An end of at least one of the edge 
elements that defines a corner of the support frame supports a foldable tab that is receivable 
in a complementary slot in an end of the other edge element defining the respective comer 
of the support frame with the tab being arranged in an inner space between the double-walls 
of the edge element. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0005] FIG. 1 is a perspective view of an air filter constructed in accordance with the 
present invention. 

[0006] FIG. 2 is an enlarged perspective view of one comer of the air filter of FIG. 1 
showing the corner in an unassembled condition. 

[0007] FIG. 3 is an enlarged perspective view of one corner of the air filter of FIG. 1 
showing the corner in a partially assembled condition. 

[0008] FIG. 4 is an enlarged perspective view of one corner of the air filter of FIG. 1 
showing the comer in a fully assembled condition. 

[0009] FIG. 5 is an enlarged perspective view of one corner of a second embodiment of 
an air filter constructed in accordance with the present invention. 

[0010] FIG. 6 is an enlarged perspective view of one comer of the air filter of FIG. 5 
showing the comer in a partially assembled condition. 

[0011] FIG. 7 is an enlarged perspective view of one comer of the air filter of FIG. 5 
showing the comer in a partially assembled condition. 

[0012] FIG. 8 is an enlarged perspective view of one corner of the air filter of FIG. 5 
showing the comer in a fully assembled condition. 
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DETAILED DESCRIPTION OF THE INVENTION 
[0013] Referring more particularly to FIG. 1, an air filter assembly 10 is shown that is 
suitable for use in a heating or air conditioning system. The illustrated filter assembly 
consists of a filter media panel 12 that is contained within a surrounding support frame 14. 
The illustrated filter media panel 12 has a generally planar construction. Alternatively, the 
filter media can have a pleated or corrugated configuration. Moreover, any suitable filter 
media can be used including a fibrous fiberglass mat, porous foam or the like. 
[0014] In this case, the support frame 14 comprises four side or edge elements 16 that 
together define the open center portion through which a fluid such as air can flow to the 
filter media panel 12. The filter media panel 12 is attached to the edge elements 16 of the 
support frame 14 using any suitable method (e.g., glue, staples or the like). 
Advantageously, while their lengths may vary depending on whether the filter is square or 
rectangular, each of the edge elements 16 has the same configuration. As will be 
appreciated, this can substantially reduce the cost of manufacturing the support frame. 
[0015] To maximize the number of filters that can be stored in a given container, the 
support frame 14 is constructed such that it can lie flat for shipping purposes and then be 
folded into a more rigid box frame (see FIG. 1) prior to installation. To this end, a fold or 
score line 18 extends lengthwise through the middle of each of the edge elements 16 (see 
FIG. 2). The score lines 18 facilitate folding of a first leg 20 of the individual edge 
elements 16 into a position in which it is perpendicular relative to a second leg 22 of the 
respective edge element to which the filter media panel 12 is attached thereby forming an L- 
shape as shown in FIG. 3. The support frame 14 is preferably made of a material such as 
paperboard that is sufficiently flexible to allow the frame to be readily folded. 
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[0016] As is the case with the illustrated embodiment, the edge elements 16 of the 
support frame 14 can have a double-walled construction. This double-walled construction 
along with the L- shaped configuration of the folded edge elements 14 (see FIGS. 1 and 4) 
makes the fully assembled filter assembly 10 rigid and strong. As will be appreciated, this 
strength and rigidity makes the filter assembly easier to handle and install. 
[0017] To secure the corners of the support frame 14, the end of one of the edge 
elements 1 6 defining each corner includes a pair of tabs 24 that are received in a pair of 
complementary slots 26 formed in the end of the other edge element 1 6 defining the comer 
(see FIGS. 2-4). As noted above, each of the edge elements 16 has the same configuration, 
which in this case comprises a first "male" end including tabs 24 and a second "female" end 
including slots 26. As best shown in FIG. 2, each tab 24 is connected to the rest of its 
respective edge element 16 along a transverse fold or score line 28 that facilitates bending 
of the tab 24 relative to the rest of its corresponding edge element 1 6. 
[0018] To assemble one of the corners, the tabs 24 are bent along the score line 28 into 
perpendicular relation with the remainder of their corresponding edge element 16 as shown 
in FIG. 3. If it has not already been done, the two contiguous edge elements 16 that will 
form the corner are then folded along their longitudinal score lines 18 so that the first and 
second legs 20, 22 of each of the edge elements 16 forms an L-shape. In this case, a slot 26 
is provided in the inside facing wall and in the outside facing wall of the perpendicular first 
leg 20 of the "female" edge element end forming the comer. Accordingly, the two tabs 24 
of the contiguous "male" edge element end are split with one of the tabs 24 extending into 
the slot 26 on the outside face of the first leg 20 and the second tab extending into the slot 
26 on the inside face. 

[0019] Because of the double-walled construction of the edge elements 16, the tabs 24 
are received in the inner space between the two walls when inserted in the slots 26. As a 
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result, the majority of the tabs 24 are hidden when the filter support frame 14 is assembled 
so as to ensure that they do not become snagged or otherwise damaged in such a manner 
that the corners become unfastened. 

[0020] To secure the tabs 24 in the slots 26, each tab 24 has a notch 30 formed in an 
upper edge thereof that engages the upper corner of its associated slot 26 when the tab 24 is 
fully inserted. This locks the tab 24 in the slot 26 making the tab resistant to being pulled 
out of engagement. Thus, when assembled, the corners of the support frame 14 are rigid 
and strong. While the use of two tabs at each corner is advantageous in that it increases the 
strength of the corners, it will be understood that each corner also could be equipped with 
only a single tab. 

[0021] A second embodiment of an air filter assembly is shown in FIGS. 5-8. As with 
the FIGS. 1-4 embodiment, the air filter assembly shown in the photos can be stored in a flat 
condition and then folded into a box-like construction for installation. The primary 
difference between the first and second embodiments lies in the fastening of the comers 
once the edge elements 16 have been folded. As shown in FIGS. 5 and 6, in the second 
embodiment, a single tab 24 is provided on one of the edge elements 16 defining each 
comer. The tab 24 is received in a slot 26 formed in the end of the other edge portion that 
defines the comer (see FIG. 7). In this case, the slot 26 is formed by the two walls of the 
folded-up portion of the edge element 16 of the support frame 14. 

[0022] All references, including publications, patent applications, and patents, cited 
herein are hereby incorporated by reference to the same extent as if each reference were 
individually and specifically indicated to be incorporated by reference and were set forth in 
its entirety herein. 

[0023] The use of the terms "a" and "an" and "the" and similar referents in the context 
of describing the invention (especially in the context of the following claims) are to be 
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construed to cover both the singular and the plural, unless otherwise indicated herein or 
clearly contradicted by context. The terms "comprising," "having," "including," and 
"containing" are to be construed as open-ended terms (i.e., meaning "including, but not 
limited to,") unless otherwise noted. Recitation of ranges of values herein are merely 
intended to serve as a shorthand method of referring individually to each separate value 
falling within the range, unless otherwise indicated herein, and each separate value is 
incorporated into the specification as if it were individually recited herein. All methods 
described herein can be performed in any suitable order unless otherwise indicated herein or 
otherwise clearly contradicted by context. The use of any and all examples, or exemplary 
language (e.g., "such as") provided herein, is intended merely to better illuminate the 
invention and does not pose a limitation on the scope of the invention unless otherwise 
claimed. No language in the specification should be construed as indicating any non- 
claimed element as essential to the practice of the invention. 

[0024] Preferred embodiments of this invention are described herein, including the best 
mode known to the inventors for carrying out the invention. Variations of those preferred 
embodiments may become apparent to those of ordinary skill in the art upon reading the 
foregoing description. The inventors expect skilled artisans to employ such variations as 
appropriate, and the inventors intend for the invention to be practiced otherwise than as 
specifically described herein. Accordingly, this invention includes all modifications and 
equivalents of the subject matter recited in the claims appended hereto as permitted by 
applicable law. Moreover, any combination of the above-described elements in all possible 
variations thereof is encompassed by the invention unless otherwise indicated herein or 
otherwise clearly contradicted by context. 



